. Co-registration of an optical and MR image. The same tumor was imaged within a two day time period with both optical and MR imaging. (A) The GFP fluorescent tumor signal (9 days old) was acquired with the outline of the window chamber being visible. The white asterisk denotes a region of interest near a tumor vessel. (B) A MR T1-weighted image of the same tumor (7 days old) with an arrow denoting the same co-registered position as the asterisk in the optical image.
The window chamber ser ves as a fixed structure from which measurements can be made to identify and c o -re giste r position on imag e s obtained with different imaging modalities. With the nuclear and magnetic resonance (MR) imaging techniques described here, the limiting spatial resolution for these images is such that the entire mammary window chamber (MWC) structure is observed within the image field of view. For magnetic resonance imaging (MRI), the MWC structure is a signal void, but any point in the tissue can be easily related to position with respect to the MWC structure. Obtaining multiple orientations for slices (e.g. coronal and crosssectional) facilitates the localization process. In cross-sectional images, the slice selection reports the distance relative to either end of the MWC structure, providing one orthogonal measurement. The distance in the image from the area of interest to the side of the MWC structure provides a second orthogonal measurement. For nuclear imaging, the co-registered optical images and nuclear images of the MWC obtained with the low-light camera provide a similar correlation of tissue position with MWC structure landmarks. Both nuclear and MR images can be readily co-registered to optical microscopy images. The one requirement is that a low-resolution image covering the extent of the MWC structure be obtained that is co-registered to any high-resolution image of a small field of view. This is easily accomplished by switching objectives from high to low power and capturing a low power image in which the highresolution region of interest is at the center of the low power image. In that way, the exact location of the highresolution image can be correlated to locations on lower-resolution optical, MR, or nuclear images.
An example of a co-registered location on an optical image of the GFP signal and an MR T1 weighted image is displayed in Supplementary Figure S1 . The asterisk denotes the location on the optical image, while the arrow designates the location on the MR image. The MR image is a single slice from an series of 15 slices, each 1 mm thick and separated by 0.2 mm. The data were acquired with TR = 300 ms, TE = 10.7 ms, and covers a 2.56 × 2.56 cm field of view (FOV) and was encoded onto a 256 × 256 matrix. The optical image was acquired two days after the acquisition of the MR image.
While it is possible to co-register locations between modalities, one cannot ensure that the tissue has not shifted slightly beneath the window chamber between measurements. Additionally, finding the exact highresolution location repeatedly would be challenging and time-consuming to accomplish with certainty without placing fluorescent markers in the tissue, laser burning, or providing some other means of a visual indicator.
B. Quantitative MR Imaging Capabilities
The quantitative MR image results shown here were obtained on the same tumor in the same position. A single axial slice containing the largest crosssection of the tumor was selected from
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Multi-modality imaging of a murine mammary window chamber for breast cancer research Figure S2A ). An arterial spin-labeled, FAIR-RARE, sequence was used to quantitatively assess perfusion in units of mL of blood per 100 g of tissue per minute for each image voxel (Supplementary Figure  S2B) . The sequence collects a series of single-shot fast spin echo images at increasing time delays following a 180° inversion pulse. These images are used to calculate the T1 relaxation time of the tissue. This is done twice, in one case with selective inversion of a thin slab encompassing the imaging slice and in the other case with inversion of the whole tissue volume prior to imaging the slice. The difference in T1 in these two cases is related to the inflow of blood into the image slice, which is inverted by the non-selective inversion pulse, but not by the selective inversion pulse. The sequence utilized has a TR = 10 s and inversion recovery times ranging from 30 to 2300 ms. The selective inversion slice thickness was 3 mm, while the imaging slice was 1 mm thick and covered a 2.56 × 2.56 cm FOV encoded on a 128 × 128 matrix. The T1 data obtained through the non-selective inversion case results in a T1 map of the transverse relaxation values of the tumor and surrounding tissue (Supplementary Figure S2C) .
A T2 map of the tissue was obtained by processing the data collected using a multi spin-echo sequence (Supplementary Figure S2D ). The sequence collected images for each of 16 timeto-echo (TE) values, ranging from 8.5 to 136 ms, with a TR of 2000 ms. The image covered the same 2.56 × 2.56 cm FOV as the other quantitative MR sequences and was encoded on a 128 × 128 matrix.
The diffusion of water in tissue was also measured. For measuring diffusion via MRI, a series of images are acquired with varying diffusion encoding gradient strengths. The random motion of water in the presence of the diffusion encoding gradients causes a distribution of spin phases and a resulting reduction in net signal amplitude. The decay curve of signal intensity for a series of gradient strengths is given by S=S 0 (-b*ADC) , where b is a variable related to the strength and timing of the diffusion encoding gradient, S0 is the signal intensity at b=0, S is the signal intensity at a given b value, and ADC is the apparent diffusion coefficient of the tissue water. Images were acquired at 10 b-values (0, 10, 20, 40, 80, 160, 320, 480, 640, 800 s/ mm 2 ) with diffusion gradient encoding separately in the 3 orthogonal directions (x, y, z). A mono-exponential fit of the decay in signal intensity of the trace image was performed on a pixel by pixel basis to derive a map of ADC values (Supplementary Figure S2E) . 
